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(S4) Label and RFiD tag issuing apparatus comprising an RFiD roader/writer and a printor 



(57) A label and RFID tag issuing apparatus com- 
prises a recording apparatus that records inlonnation on 
a production label and an RFID tag readerAvriter that 
writes and reads part of iho recordsd inf onnatlon to/from 
an RFID tag. This label and RFiD tag issuing apparatus 
writes a production number to the RFID tag attached to 
the container if a container for containing an arttcia or 
articles carrying the production label and RFID tag is 



judged to be on the container loading plale. The appa- 
ratus, subsequently eonfimning presence of the contain- 
er on the container loading plate, prints on the produo- 
tion label productton Information Including bar-code da- 
ta corresponding to the production number that has 
been written to the RFID. Thus, Inf onration recorded on 
the productran label and information stored in the RFID 
tag are tied, and thereby accidental affixing of a wrong 
production label onto the container can be prevented. 
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Description 

[0001} The present invention relates to a label and 
RFID tag issuing apparatus comprising a recording ap- 
paratus for recording infonr^ation on a recording madi' 
unri and an RFID tag readingAvriting apparatus. The in- 
vention particularly relates to a production label and 
RFID tag Issuing apparatus that issues a produetion la- 
bel and an RFID tag, connprlsing a recording apparatus 
that records Information on a recording medium to be 
affixed to a container used in factory automation (FA) 
proceed or other applications and an RFID tag reading/ 
writing apparatus that can write to the RFID tag coupled 
whh the recording medium part of the information re- 
corded on the recording medium. 
[0002] Today, to manage articles, a bar-code and 
RFID tag are used in combination. Japanese patent ap- 
plication Kokai publication No. 2001-229344 describes 
a data prccessing apparatus that can conveit data be- 
tween bar-coda data and RFID tag data and nnanage 
articles u^g the converted data. This data processing 
apparatus comprises an RFID tag readerMrlter, a data 
converting means for converting data between bar-code 
data and RFID tag data, a bar-code reader, and a bar- 
code printer The apparatus operates such that the data 
converting means converts bar-code data decoded from 
a bar-code that is read by a bar-code reader into RFID 
tag data, which is then written to an RF(D tag, while the 
data converting means converts RFIO tag data read 
from an RFID tag by the RFID tag reader/writer into bar- 
code data, which is then inputted to a printer and record- 
ed. Thereby, for ^cample, data of a bar-code recorded 
on a contained article can be registered in an RF(D tag 
of a carried container, and data related to an article can 
be efficiently managed. 

[0003] In a FA process, for example, a producfton ar- 
ticle or articles such as personal ornaments contained 
in a container move between a plurality of work flow 
stages, at each of which an operator does his/her pre- 
SGrit>ed work picking up the articles from the container 
and puts them bacl< to the container after finishing the 
work. In order to manage the traveling container and 
production articles therein, an RFID tag storing manage 
ing data and a production label recording the managing 
data are attached to one container so that the managing 
data can be electronically managed by using trie RFID 
tag and the operator can visually confinn the production 
article by the production label. 
[0004] in such a case, the managing data recorded in 
the production label on the container must correspond 
to the ntanaging data stored in the rfid tag that is at- 
tached to the same contwner However, the data 
processing apparatus described in Japanese patent ap- 
plication Kokai publication No. 2001-229344 is not 
structured such that a production label and an RFID lag 
are affixed to the same container 
wherein issuing of the production label containing man- 
aging data to be affixed to the container is related to is- 
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suing of an RFID tag containing managing data to be 
attached to the container. Therefore, a problem arises 
that an operator accidentally affixes a production label 
to a wrong container to which an RFID tag that does not 
5 correspond to the production label is attached. 

(0005] An object of the present invention Is to provide 
an apparatus for issuing a recording medium and an 
RFID tag coupled with the recording metfium, maintain- 
Ing a tight relation between the recording medium such 
as production label that records Information and the 
RFID tag to which part of the infonnatton of the recording 
label is written. 

[0006] Another object of the invention is to provide a 
recording medium and RFID tag issuing apparatus, 
which comprises a detecting means for detecting pres- 
ence of a container containing noanufacturing articles to 
which an RFIO tag has been previously provided or is 
to be attached later, a printer for recording information 
on a record^g medium to be affixed to the container, an 
RFID tag writing means tor writing to the RFID tag part 
of bifoimation recorded on the recording medium, and 
a control nneans for authorizing the printer to record the 
information on the recording medium when the detect- 
ing means has detected the presence of the container 
after the writing means has written the part of the infor- 
mation to the RFID tag. 

FIG. 1 is a bioci< diagram of a functional structure 
pertaining to the first embodiment 
FIQ. 2 Is a diagram illustrating a container used in 
the first embodiment 

FIQ« 3 is a flow chart Illustrating a process of label 
and RRD tag issuing controlled by the control sec- 
tion in the ftrst embodiment. 
FIG. 4 is a block diagram of a functional structure 
pertaining to the second embodiment. 
FIG. 5 is a flow chart illustrating a process ol label 
and RFID tag issuing controlled by the control sec- 
tion In the second embodiment 

[Q007] Preferred embodiments of the preeent inven- 
tion wilt now be described in more detail with reference 
to the accompanying drawings. The same numerals are 
applied to the similar elements in the drawings, and 
therefore, the detailed descriptions thereof are not re- 
peated. 

(First emt}odlment) 

[OOOfi] As shown In FIG. 1 , the label and RFID tag is- 
suing apparatus according to the first embodiment con- 
sists of a control eection 1 . a weight sensor 2 connected 
to the control section 1, an RRD tag reader/Writer 3, a 
printer 4, a display G, an input section 6, and a bar-code 
reader 7. The weight sensor 2 detects the container 1 
toaded on a container loading plate 9. The bar-code 
reader 7 is of a handy type that is convenient to handle 
in a production process. The control section 1 is a con** 
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tro! means consisting of a nrticroprocessor and memory 
and others, and controls outputting recording data to the 
printar 4 accordng to programs, outputting infomnation 
to be displayed to the display 5« inputting input data from 
the input section 6, Inputting bar-codo (tela from the bar- 
coda readar 1, Tha printer 4 may be any of a thermal 
printer, ink jet printer, wirs'dot printer, etc. 
[0009] When this label and RFlO tag issuing appara- 
tus is uaed on a proceaa of manufacturing artidaa, for 
axampld. peisonal ornaments, the weight sensor 2 is 
Installed In the container loading plate 9 tor loading a 
container 0 containtng the manufacturing articles, and 
detects the container 8 loaded on this container loading 
plate 9. The control section 1 detects predenoe of the 
container by inputting output from the weight sensor 2 
and judging if a magnitude of the output conforms to the 
weight of the container 8. 

[0010] As shown in FIG. 2, the container 8 is provided 
with a pocket on a surface of the cont^ilner at its lower 
part for containing and holding the RFID tag 10, and the 
upper part of the oontainer on the surface is designed 
so that the recording paper 12, which is to become a 
production label, can be affixed thereto. The production 
label herein refers to a printed material on which infor- 
mation needed for manufacturing a product such as pro- 
duction number, product name, process instructions in- 
structing works to be can-ied out in individual stages of 
the process is recorded, it is so structured that the RFID 
tag 1 0 can be contained in and taken out of a container 
pocket 1 1 . The container 8, whk;h contains trinkets such 
as personal ornaments, forms a box having a ltd so as 
to prevent the articles contained therein from beingscat* 
tered. The form of the container may be designed ac- 
cording to the 8l2e of an article or articles to be manu- 
factured. 

[001 1] The control sectfon 1 is configured so as to out- 
put to the RFID tag reader/writer 3 data to be wrlnen to 
the RFID tag 1 0 and input data that the RFID tag reader/ 
writer S has redd from the RFID tag 10. The RRD tag 
reader/Vvriter 3 Is connected to an antenna 13 disposed 
in the vicinity of the container k>ading plate 9. The RFID 
tag reader/Wrfter 3 radiates an electromagnetic wave 
through the antenna to the container carrying the RFID 
tag 10 on the container loa<fing plate 9. Ttie RFlO tag 
10 generates a power from the eleetromagnetfc wave 
received, writes and reads data to/fmrn the RFID tag 1 0, 
and transmits the data to the RFID tag reader/wrtter 3. 
[0012] The primer 4 records production Irvformation 
Including a bar-code, that is, data pertaining to produc- 
tion on the recording paper 12. The dl^^y 5 displays 
information for indicating to an operator. The input sec- 
tion 6 inputs data to record on the reoorifing paper 12 
and data to be written to the RFID tag 1 0. The bar-code 
reader? is used to read a bar-code 1 2a on the recording 
paper 12 when abar-oode Is recorded thereon. 
[0013] FIG. 3 is a flow chart illustrating operation of 
the label and RFID tag issuing apparatus according to 
this embodin^nt. In step SI , infomnatlon to be written 



and recorded onto the RFID tag and reooiding paper Is 
Inputted from the Input section. In step S2, It is judged 
whether or not the container 3 i$ on the container loading 
plate 9 by taking the output from the weight sensor 2. 

0 [0014] If presence of the container 8 Is detected, in 
step S3, the control section 1 controls the RFID tag read- 
erAvriter 3 so that the RFID tag readerywriler 3 writes 
part of production infonnation to be recorded by the 
printer 4, for example, a production number, into the 

fP RFlDiag 10 attachedtothe containers. When the wrtt- 
Ing is done, in step S4, the RFID tag readerAvricer 3 
reads the produdtfon number that ha$ been written just 
now. In step S5, the read productwn number is now 
compared to one written to examine If the production 

'5 number has been correctly written to the RRD tag 10. 
If a judge is made that it is not correctly written, the writ- 
ing is reiterated. 

[0016] If a Judge is made that it is written correctly, in 
step 56, presence of the container 8 on the container 

^ loading plate 0 is then checked. If presence of the con- 
tainer 8 is confirmed, In step 57, the control section 1 
controls the printer 4 so that the primer 4 records on the 
recording paper 1 2 infonnatwn pertaining to production 
including a bar-code that corresponds to the production 

^ number written to the RFID tag. Then, an operator ad- 
heres this recording paper 12 on the container 8 to which 
the RFID tag 1 0 is attached. 
[0016] After this receding has been done, in step SB, 
the process control keeps monitoring whether or not the 

^ container Is removed from the container loading plate 9 
while obseiving the weight of Uie container on the fad- 
ing plate. If the removal of the oontainer 8 is acknowl- 
edged, then in step &d. the apparatus waits entiy of ler- 
minatton of the Issue process^ from the Input section 8, 

35 In step 59, if input Of the tenrdnation is not received, 
then, the process control waits in step 51 entry tmm the 
input section 6 of information to be issued ^ a subse- 
quent process. If the termination of the issue process is 
received, the current control oT the Issue prooees tenml- 

40 nates. 

[0017] In this en^odimant, when an operator Inputs 
Information to t)e issued, wherein the container 8 hold- 
ing the RFID tag 10 In the pocket 1 1 in whk:h no data 
has l>een written is placed on the container loading plate 

^ 9, the control section 1 first confirms the presence of the 
container 8 on the container loading plate 9 liy the output 
from the weight sensor 2 and writes a production 
number into the RFID tag 10 controlling the RFID tag 
reader/writer 3. The production number just written is 
read back to the apparatus to check If the number has 
been written ccn^ly. If the correct writing Is verified, 
presence of the container 8 on the container loading 
plate 9 le reohecked, and production infonmation includ- 
ing a bar-code thai correspoiKJs to ttie production 

» number written to the RFID tag 10 ie recorded onto re- 
cording paper 12 by the printer 4. 
[0018] in this manner, the apparatus can write a pro- 
duction number to the RFID tag 10 in a state that the 
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container 8 is pfaced on the container loading pSate 9, 
and issue recording paper 12 on which production Infor- 
mation including a bar>code corresponding to one writ- 
ten to the RFID tag 10 haa been recorded, assuring that 
the container 6 still on the container loading plats 0. 
That Is, when the recording paper 12 recording produc- 
tion information Including a bar-code corresponding to 
one written to the RFID tag 10 ie i$6ued, the container 
8 canrying ttie corresponding RRD tag 10 surety exists 
on the container loading plate 9. 
[001 9] The operator needs only to talce the container 
8 on the container loading plate 9 and aflfxthe recording 
paper 12 just issued on the container 8. By this action, 
tha recording paper 12 which records product!on Infor- 
mation including bar«code 12a corresponding to one 
written to the RRD tag 10 can be surety afnxed on the 
container 8, as shown in FIG. 2. 
[0020] Because removal off the container trom the 
container loading plate 9 by the operator automaticauy 
leads to a stage that the apparatus waits a subsequent 
issue procesSi the subsequent issue process cannot 
conmenoe in a state that the previous container is being 
teft on the container loading plate d. Accordingly, there 
would be no fear that a recording paper 12 recording 
production information that does not correspond to a 
prodLictton number written in the RFID tag 10 attached 
to one container 8 coutd be affixed to the same container 

a. 

(Second Embodiment) 

IP021 ] RG. 4 shows a label and RFID tag issuing ap- 
paratus using an optical sensor 14 as a detecting 
means. The structure of this embodiment excluding the 
optical sensor 14 is the same as one of the fist embed* 

imsnt, 

[0022] For the Optical sensor, a reflective type that In- 
corporates a combination of a light emitting element and 
photo accejidance eisment is used. This optical sensor 
detects presence of the container 8 on the container 
loading plate 9, when the container 8 Is placed on the 
container loading plate 9, by the output of the photo ac- 
ceptance element^ which receives light that is emitted 
from the light-emitting element and then reflected on the 
container 8. In this way, the same effect can be attained 
using an optical sensor as the detecting means. 
[0023] Although tha above descriptions were made 
Tor structures using the weight sensor and optical sen* 
scr, thie invention is not limited to such practices. It is 
possible to make the RFID tag reader/Writer 3 serve as 
double functional apparatus, eliminating use of such 
sensors. Spacificalty, first, the RFID tag 1 0 storing dum- 
my data is prepared beforehand, and the RFID tag read- 
erMriter 3 is provided to operate constantly. In this elate, 
when the container 8 is placed on the container loading 
plate 9. the RRD tag readerAiWiter 3 detects the pres- 
ence of tho container 8 on the container loading plate 9 
by reading the dummy data from the RFID tag 1 0. After 
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a real production number has been written to the RFID 
tag 1 0. the presence of the container 8 on the container 
loading plate 9 can be detected by reading the produc- 
tion rwmber. By making the RFID tag readsrAwriter 3 
5 senre also as a detecting means in this manner, the ap- 
paratus structure can be stmpGfled. 

(Third Embodiment) 

10024] A Structure of the label and RFID tag issuing 
apparatus according to the third embodiment is shown 
in FIG. 1 . The container 8 used therein canles the re- 
cording paper 1 2 recording a bar-code and the RFID tag 
1 0. as illustrated in FIQ. 2. The controllsr 1 perfomns the 
issue process according to the procedure descrS^ed In 
FIQ. S.TTiat Is, after information to be issued is tak»n in 
from the input section B in step S11, presence of the 
container 8 on the container loading plate 9 Is judged by 
the output from the weight sensor In step 12. 
[ODSfi] After tha presence of the container 8 is con- 
firmed, in step 13, the controller 1 makes the printer 4 
print on the recording paper 12 productwn information 
including a bar-code con^espondlng to a production 
number. First, a recording paper 12 Is Issued^ and then, 
in step 14, the bar^de reader 7 reads the bar-code 
I2a recorded on the issued recording paper 12. In this 
instance, the controller 1 makes a display devk;e indi- 
cate an instruction urging an operator to read and con- 
firm the recorded bar-code, and the operator operates 
the bar-code reader 7 to read the recorded bar-code ao 
cording to the instruction. In step IS, the bar«code that 
has been read Is compared with the bar-code data that 
has been recorded on the recording paper in step 1 3 to 
judge if the data of the bar-code has been correctly re- 
corded. 

[0028] When correctness of the recording is verified. 
In step 81 6, presence of the container 8 on the container 
loading plate 9 is checked, if the presence of the con- 
tainer 8 Is confirnted, in step SI 7, the controller 1 makes 
the RFID tag readeiAvriter 3 write to RFID tag 10 data 
corresponding the bar-code, for example, a production 
number, which is part off information pertaining to pro- 
duction recorded on the recording paper 12. With this 
writing done, in step SI 8. the RFID tag reader/writer 3 
reads the production number that has Just been written. 
In step S19, the production number that has been read 
is conipared with one that was originally written so that 
check is made to see if the production number was cor- 
rectly written to RFI D tag 1 0. If a failure of correct writing 
is judged, writing to the RFID tag 10 is reiterated. 
[0027J If correct writing is verified, in step S20. the 
process control watches if the eontainar 8 is removed 
from the container toading plate 9 and judges so if it has 
been done. When the removal of the container 8 is con- 
fimned, in step S21, the process control watches if 'ter- 
minalion of the issue process** is received from the Input 
section 8 and judges so if it has bean dorie. Unless it is 
received, the process control waits entry of information 
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to be issued for a subsequent iesue process from the 
input sectiDn 6. If "ternrunation of the issue process* ts 
confitmeci, the current issue process terminates. 
[0026] In this ^ructurs of the embodiment, fimt, pro- 
duction mformalion incJuding a bar-ooda data corre* 
sponding to a production number Is recorded on a re- 
cortfeig paper 1 2 in a stale that the container 8 is placed 
on the container loading plate 9. Then, the production 
number is written to the RFID tag 10 in a state that the 
container 8 is placed on the container loading plate 8. 
Because the oonieiner 8 to which the recording paper 
12 Is affixed remains on the contatner loading plate 9 
until the production number Is written on It, the operator 
only needs to withdraw the container 8 on the container 
loading plate 8 and affix the recorded paper 12 to the 
container at the point when the writing of the production 
number has been completed. In this case also, the re* 
cording paper 12 recording the production information 
induding a bar-code corresponding to the production 
number written to the RF^ID tag 10 can be certainly aff- 
fixed to the container 8, 

[0029] In this embodiment also, an optical eeoeor can 
be used as a detecting means Instead of the weight sen- 
sor. Altemativaly, the RFID tag reader/w^riter may be 
used as a dual-purpose apparatus having a function of 
the dete^ng means by writing dummy data in the RFID 
tag 10. 

[0030] In the above embodiments, descriptions have 
been made for structures in which presence of the con- 
tainer carrying an RFID tag is detected by a detecting 
means. This Invention is not limited to such structures. 
There may be such a structure In which the container 
and RFID tag are separated and only RFID tag is de- 
tected by a detecting means. Even In this case, since 
the RFID tag can be related 10 a recording paper» the 
two media would need to be attached to a comn^n con- 
tainer. 

[0031 J Although the above descriptions have been 
made as examples using a production label like one 
used in automated factory processes, the invention is 
not limited to those practices. This label and RFID tag 
issuing apparatus can be adapted In applications of 
stock control and physical distribution management, 
wherein a label thai records data related to data having 
been written to an RFID tag is afTixed to a container 
[0Q32] Numerous modifications and vartetions of the 
present invention are possible in Gght of the above 
teachings. It is therefore to be understood that, within 
the scope of the appended Claims^ the present invention 
can be practiced in a manner other than as ^ecifioaily 
described therein. 

[0033] it is explicttly stated that all features disclosed 
in the description and/or the claims are intended to be 
disclosed separately and independsnily from each other 
for the purpose of original disclosure as well as for the 
purpose of restricting the claimed invention independent 
of the composition of the features in the embodiments 
and/or the claims. It is explicitly staled that all value 
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ranges or indications of groups of entities disclose every 
possible intennediate value or Intermediate entity for the 
pujpo&e of original disclosure as well as for the purpose 
of re^ric^ing the dalmed invention, !n particular as limits 
9 of value ranges. 



Claims 

1. A label and RRD tag issuing apparatue having a 
printer for recording infomnation on a reoording me- 
dium to be affixed to a container, an RFID tag read- 
er/Writer for writing information to an RFID tag, and 
a controller for controlling the printer and the RFID 

IS tag rsaderAmter characterized In that 

the label and RFID tag issuing apparatus 
comprises detecting means for detecting presence 
of the container to which the RFID tag is attached, 
wherein, when the detecting means detects 

so tha presence of the contafoter after the RRD tag 
reader/Writer has written part of the Infonination re- 
corded on the recording medium to the RFID tag. 
the controller authorizes the printer to record the re- 
cording information including the infonrtation hav- 

25 ing k>een written to the RFID tag. 

2. An apparatus accordjng to claim 1 . wherein thecon- 
troller authorizes the RFID te^ reader/writer to write 
to a subsequent RFID tag part of recording inlorma- 

90 tion recorded on a subsequent recording medium, 
when the printer completes recording on the record- 
ing me<fium and then the sensor detecte an ab- 
sence of the RFID tag or the container carrying the 
RFID tag. 

3. An ^paratus according to claim 1 or 2, wherein the 
detecting meana b a weight sensor. 

4. An apparatus according to claim 1 or 2, wherein the 
40 detecting means is an optical sensor. 

5. An apparatus according to anyone of the preceding 
claims, wherein the detecting means detects the 
presence of a oontainer by reading data written to 

49 an RFID tag attached to the container. 

6. An apparatus according to any one of the preceding 
claims, wherein the printer records on the recording 
medium a bar-code that contains, either in pari or 

50 in full, information that has been written to the RFID 
tag. 
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